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It is established that mitochondria are the main generators of the energy for 
living activity of animal and plant cells. In sea urchin gametes, certain workers 
made it clear, using Arbacia eggs, that a cell-free particulate system, presumably 
mitochondria, can catalize the phosphorylation-coupled oxidation of substrates of 
tricarboxylic acid cycle (Keltch et al. 1950 etc.). 
In the course of biochemical study of the fertilization reaction of sea urchin 
eggs, the writers examined the oxidative phosphorylation by a cell-free particulate 
system of unfertilized eggs of the sea urchin, Hemicentrotus pulcherrimus. The 
present communication deals with some results hitherto obtained. 
Unfertilized eggs, were removed of their jelly coats by washing with an iso-
tonic NaCl solution· containing O.OOSM EDTA, and were homogenized in an 
ice-cold solution which had the following composition; sucrose, 0.33M; potassium 
chloride, 0.39M; EDTA, 0.005M; phosphate buffer (pH 7.4), O.OSM. The homo-
genate was then centrifuged at 6000 r.p.m. (approximately) for 10 minutes, and 
the supernatant was re-centrifuged at 20000 r.p.m. with .a refrigerated centrifuge 
for 30 minutes at 0-S'C. The sediment was washed with a solution of LIM sucrose, 
O.OOSM EDTA and O.OSM phosphate buffer of pH 7.4. This preparation was 
used in the following work. 
Oxygen uptake was measured by the usual Warburg technique at 30'C for 
30 minutes. Inorganic phosphate was estimated by Allen's method. Values of 
oxygen uptake and of the decrease in inorganic phosphate, which are summarized 
in the table, have been corrected for those in the absence of the substrate. 
The incubation mixture had the following composition: 0.2 ml of O.SM sodium 
succinate; 0.2 ml of O.OOSM ATP; 0.2 ml of O.O!M MgSO,; 0.2 ml of 0.4M potassium 
chloride; 0.2 ml of 4xiO-•M cytochrome c; 0.2 ml of crnde hexokinase (10 mg/ 
ml); 0.2 ml of 1M glucose; 0.2 ml of 0.1 ml of 0.4M sodium fluoride; 0.3M phosphate 
buffer (pH 7.4); 0.6 ml of the preparation. 
Table 1 shows some of the results. It is obvious that this preparation can 
57 
58 K. AKETA and H. TOMITA 
Table 1 
Phosphorus and oxygen uptake by a ceHMfreci particulate system of 
unfertilized eggs of Hemicentrofus pulcherrimus (30°C, 30 min.) 
Date of the work Decrease in I inorg. P (,u.M) 0 2 uPtake I P·:o (~atom) 
3ljlll, 1958 1.87 !.07 
I 
!. 74 
3ljlll, 1958 2.88 1.44 2.00 
!;IV, 1958 2.35 1.46 1.61 
catalize the phosphorylation-coupled oxidation of sodium succinate. 
The preparation could be sfained with Janus green (final cone. 0.0017-0.0025 
%). It was, therefore, considered to be the mitochondrial fraction, although more 
reliable identifications may be necessary. 
Studies of effects of some uncoupling agents and also of the oxidative phos-
phorylation by the preparations from newly fertilized eggs are now in progress. 
